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Description 

BACKGROUND OF THE INVENTION 

The invention relates to a method according to the 
preamble of claim 1 and to an instrument according to 
the preamble of claim 10. 

Such a method and such an instrument are dis- 
closed in US-A-5 050 604. In Japanese patent applica- 
tion 61-25541 a method intended for measuring the 
glucose concentration in the blood, in particular in 
patients with diabetes is disclosed. 

It is observed that hereinafter the term "patient" is 
understood to mean a human or an animal in general, 
whether healthy or ill. 

According to this known method, a glucose oxidase 
enzyme is immobilized directly behind a cellulose mem- 
brane which has a good permeability to water and sub- 
stances dissolved therein. Behind that, a limiting 
membrane is provided, which arrests reduced sub- 
stances but allows water, hydrogen peroxide and salts 
to pass therethrough. Behind this membrane, hydrogen 
peroxide is detected with a platinum electrode. 

The glucose oxidase enzyme produces hydrogen 
peroxide and an acid, depending on the amount of glu- 
cose which has passed through the cellulose mem- 
brane. The acid is arrested by the limiting membrane, 
but the hydrogen peroxide is allowed to pass. Through 
the electrode flows an electrical current which is 
dependent on the amount of hydrogen peroxide which 
has entered the fluid. Thus, on the basis of the current 
intensity, the amount of glucose which has passed 
through the cellulose membrane can be determined. 
The amount of glucose which has passed through the 
cellulose membrane, in turn, is dependent on the glu- 
cose concentration in the blood. Thus, this concentra- 
tion can be monitored continuously and without invasive 
examination. 

A drawback of this known method is that it is only 
suitable for monitoring the glucose concentration. 

In other known methods, such as the method dis- 
closed in US-A-5 050 604 mentioned above, where, on 
the basis of the substance penetrating through the skin, 
the extent to which that substance is present in the body 
is measured transcutaneous^, that substance is accu- 
mulated over a given period. An interruption of the accu- 
mulation or an unreliable period within the time period of 
the accumulation is then disastrous for the reliability of 
the results obtained after that interruption or unreliable 
period. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a method 
which is also suitable for non-invasively monitoring the 
concentration of other low-molecular, water-soluble 
substances. 

According to the present invention, this object is 



realized by carrying out a method of the type described 
in the opening paragraph in accordance with the char- 
acterizing part of claim 1 . 

In the method according to the invention any accu- 
mulation of the substances received in the liquid is 
avoided in that the liquid is continuously refreshed. As a 
result, regardless of the duration of the monitoring, as 
long as the concentration of the substance in question, 
for instance in the blood, remains within a given range, 
the concentration in the liquid of the substance whose 
concentration in the blood is to be monitored will remain 
within a corresponding, relatively limited range. This 
range can moreover be influenced by appropriately 
choosing the replacement rate of the liquid in the cavity. 
Thus, the concentration of the substance in question in 
the liquid can be caused to remain within a range within 
which it can be properly measured. 

Further, the concentration of the substance in ques- 
tion in the liquid is to a.high degree directly proportional 
to the concentration of that substance in the blood. 
Thus, the course of the concentration of the substance 
in the liquid provides in a simple manner an indication of 
the course of the concentration of that substance in the 
blood. Interruption of the measurements or periods 
within the time duration of the monitoring which are con- 
sidered unreliable have no or hardly any adverse influ- 
ence on the reliability of the results obtained after that 
interruption or unreliable period. 

The method according to the invention is suitable 
inter alia for monitoring the concentration in the blood of 
substances which are not removed from the liquid dur- 
ing measurement. In principle, the concentration in the 
blood of any low-molecular substance can be monitored 
and the method according to the invention can be used 
for monitoring the concentration of both metabolic sub- 
stances and medicaments. 

The method according to the invention is suitable 
not only for measuring the concentration of substances 
in the blood but also for measuring the concentration in 
other fluids in the body or secreted by the body, such as 
sweat or epidermal moisture. 

A further advantage of the method according to the 
invention is that the substance to be measured itself 
penetrates into the liquid and can be detected: As a 
45 consequence, a retarding, interfering and complicating 
intermediate conversion step such as the step utilized in 
the known method, whereby hydrogen peroxide is pro- 
duced by the glucose oxidase enzyme, can in most 
cases be omitted. 
so The invention can further be embodied in an instru- 
ment according to claim 10. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

55 

The exemplary embodiment of a pickup unit as 
shown in longitudinal section in the drawing, for use. in 
an instrument for carrying out the method according to 
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the invention, comprises a membrane 1 and a housing 
2 with a cavity 3 dosed off by the membrane 1 . For dis- 
charging liquid located behind the membrane 1 and for 
supplying new liquid behind the membrane 1 , the pickup 
unit comprises a supply conduit 4 and a discharge con- 5 
duit 5, . respectively. Means for measuring the concentra- 
tion of a substance in liquid discharged from the cavity 3 
are not shown. These may for instance be arranged at a 
distance from the pickup unit in the discharge conduit 5. 

For carrying out the method according to the inven- 10 
tion, the membrane 1 of the pickup unit is positioned 
and retained against the skin of a patient. Various sub- 
stances penetrate both through the skin of the patient 
and through the membrane 1 and are dissolved in the 
liquid passing behind and along the membrane 1 15 
through the cavity 3. The liquid is discharged from the 
cavity 3 and new liquid is supplied, whilst in similar man- 
ner substances originating from the biood penetrate into 
and are dissolved in the new liquid. The concentration of 
the substance or substances whose concentration in 20 
the blood is to be monitored is always measured in the 
discharged liquid. 

Because in the method according to the invention 
the liquid in the cavity 3 is continuously replaced, no 
excessive accumulation of substances which have 2s 
passed through the mebrane 1 occurs, even if the dura- 
tion of monitoring is prolonged. As a result, regardless 
of the duration of monitoring, as long as the concentra- 
tion of the substance in question in the blood remains 
within a given expectable range, the concentration in the 30 
liquid of the substance whose concentration in the blood 
is to be monitored, will remain within a corresponding, 
relatively limited range. This range can moreover be 
influenced by appropriately choosing the replacement 
rate of the liquid behind the membrane 1 in relation to 35 
the effective area of the membrane 1 . Thus, the concen- 
tration of the substance in question in the liquid can be 
caused to remain within a range within which it can be 
properly measured. 

Further, the concentration of a substance can be <o 
monitored continuously without entailing any additional 
delay of the observation owing to the necessity of wait- 
ing for a measuring interval to elapse: 

A further advantage of passing the liquid along the 
membrane continuously is that the liquid behind the 45 
membrane is kept moving continuously, which improves 
the mixing of the substances in the liquid which have 
penetrated into the cavity 3. 

Because accumulation of substances in the cavity 3 
is limited, the method according to the invention is suit- so 
able for monitoring the concentration in the blood of 
substances which are not removed from the liquid dur- 
ing measurement. Moreover, it is possible to measure 
the concentration of several substances simultaneously 
using a single pickup unit by measuring the concentra- 55 
tion of several substances in the liquid. For that pur- 
pose, it is for instance possible to arrange sensors of 
several measuring means in the discharge conduit 5. By 



arranging the sensors in the discharge conduit any 
problems with regard to space, which would occur upon 
their arrangement in the cavity 3, are solved. 

The measured concentration of the substance in 
the liquid is to a high degree proportional to the concen- 
. tration of that substance in the blood some time prior to 
the time of measurement of the concentration of that 
substance in the liquid. The duration of that time is 
determined by the average time which it takes a particle 
of that substance to move from the blood stream to the 
means for determining the concentration in the dis- 
charged liquid. 

Because the liquid behind the membrane is contin- 
uously replaced and the concentration in this liquid is 
measured after h has been discharged, the reliability of 
measuring results is not influenced by interruptions of 
the measurement or temporarily unreliable periods dur- 
ing the period of monitoring. 

A further advantage of the method according to the 
invention is that the substances to be measured them- 
selves penetrate into the liquid, whereafter that liquid is 
discharged and the concentration of those substances 
in the discharge liquid is measured. This makes it possi- 
ble, in most cases, to dispense with a retarding, interfer- 
ing and complicating intermediate conversion step. The 
concentration in the liquid of lactate, ethanol and glu- 
cose can for instance be measured by means of meas- 
uring methods which are known per se for microdialysis, 
such as lactography for following the lactate concentra- 
tion, detecting NADH or NADPH produced by enzymes 
for following the concentration of ethanol and glucose, 
and detecting H 2 0 2 for following the choline concentra: 
tion. Such measuring methods are for instance known 
from "On-line real time monitoring of extracellular lac- 
tate, ethanol, glucose and choline, using microdialysis 
and enzyme reactors" by Korf et at. (1991) in "Microdial- 
ysis in the Neurosciences" T.E. Robinson and J.B. Jus- 
tice (eds.), Elsevier Science Publishers B.V. 1991 and in 
"Continuous monitoring of the extracellular lactate con- 
centration by microdialysis for the study of rat muscle 
metabolism in vivo", by De Boer et al. (1991) in the 
European Journal of Physiology, 419: 1-6, which publi- 
cations are hereby referred to. The concentration of 
some substances can be monitored directly in electro- 
chemical manner. . 

Because the means for supplying and discharging 
the liquid are constructed as supply and discharge con- 
duits 4 and 5 connecting to the cavity 3, liquid can be 
continuously passed along the membrane 1 in a simple 
manner. The concentration of a substance can be 
measured downstream of the cavity 3 in the liquid 
stream. 

Trie cavity 3 is constructed as a groove in the hous- 
ing 2 and forms a channel, one end thereof connecting 
to the supply conduit 4 and the other end connecting to 
the discharge conduit 5. This makes it possible to man- 
ufacture the housing 2 with cavity 3 in a simple manner. 
Further, as a result, the cavity has. a small volume, 



3 



5 



EP0 637 217 B1 



6 



which in turn is advantageous for a fast reaction of the 
concentration in the liquid to the supply of substances 
through the membrane 1. Because the channel is eion- 
gated in the direction of transport, comparatively little 
mixing occurs in the direction of flow, which is advanta- 5 
geous for the measuring sensitivity. 

The groove of the cavity 3 preferably has a width 
which is greater than its depth. As a result, a relatively 
large effective passage area in contact with- the skin is 
obtained and little mixing of the liquid is required to 10 
obtain a homogeneous distribution over the cross-sec- 
tion of the channel-shaped cavity 3, of the substances 
which have passed through the membrane 1 into the liq- 
uid. 

The means for measuring the concentration of a is 
substance in liquid discharged from behind the mem- 
brane 1 are preferably arranged for measuring the con- 
centration in the discharge conduit 5. Thus? a fast 
reaction of the measured value to changes in the con- 
centration in the liquid is obtained. Moreover, as a con- 20 
sequence, the measuring methods as described 
hereinabove can be employed, which methods are par- 
ticularly suitable for the continuous measurement of 
concentrations in a flowing liquid. 

The housing 2 comprises a base body 6 and a cap 25 

7, the membrane 1 being clamped between the base 
body 6 and the cap 7. In this way, in a simple manner 
provisions have been created for fixing the membrane 
1 . The membrane can be removed in a simple manner 

to replace it by a new membrane. It is desirable to 30 
replace the membrane after each use because pro- 
tracted intensive contact of the membrane with the skin 
of consecutive patients would involve a substantial risk 
of contamination of a patient by a preceding patient. 

On the side opposite the membrane 1, the pickup 35 
unit is provided with a cover 10 with apertures for the 
supply and the discharge conduits (4 and 5, respec- 
tively). 

The cap 7 and the base body 6 can be readily 
cleaned and optionally sterilized. The base body 6 com- 40 
prises a circumferential groove in which rests an Oring 

8. When the cap 7 is arranged over the base body 6, this 
O-ring 8 provides a seal between the cap 7 and the 
base body 6. The cap 7 is provided with an opening 
through which projects a portion of the base body 6 that 45 
comprises the cavity 3. The membrane 1 rests inter alia 
against this portion of the base body 6, so that in use 
the portion of the membrane 1 that is located in front of 
the cavity 3. is reliably pressed against the skin. 

The pickup unit is provided with a thermostatically so 
controlled source of heat 9. The source of heat 9 can for 
instance comprise a resistor as energy converter and a 
temperature-dependent semiconductor as thermostat. 
The base body 6 is preferably made from a material that 
conducts heat well, such as aluminum or silver. Exam- ss 
pies of suitable materials for other parts of the housing 
2 include synthetic material or aluminum. 

By means of the source of heat 9. the skin can be 



heated to a constant temperature in the region of the 
membrane 1 . According as the skin is warmer, capillary 
loops under the skin open up further and more arterial 
blood flows through them, which promotes the penetra- 
tion of substances from the arterial Wood through the 
skin. By heating the skin to a constant temperature, this 
effect can be promoted and controlled, which promotes 
. the reliability of the relationship between the substances 
penetrating through the skin and the concentrations 
thereol in the arterial blood. 

To render the skin rich in blood, on the one hand, 
and to avoid burns, on the other, the skin in the region of 
the membrane is preferably heated to a temperature 
between 40 and 45°C. In most cases, a temperature of 
42°C offers the best compromise. 

For measuring the concentration of an acid, such 
as lactate, the liquid is preferably passed through the 
cavity 3 at a rate of flow between 0.025 and 15 jil/min 
per mm 2 of passage area of the cavity, proximal to the 
skin. Good results are for instance obtained when a cav- 
ity of a depth of 0.1 to 0.2 mm, a width of 0.5 mm and a 
length of 8 mm is used and the rate of flow of liquid 
passed through the cavity 3 is approx. 10 uJ/min. 
Because the . cavity is wider than its depth, at a given 
volume of the cavity a relatively large effective passage 
area is obtained and relatively little mixing of that liquid . 
is necessary to obtain a homogeneous distribution 
within the liquid of substances which have passed 
through the membrane. 

A rate of flow similar to that for measuring the con- 
centration of an acid, such as lactate, is preferred for 
measuring the concentrations of more lipophilic sub- 
stances, such as ethanol. . 

For measuring the concentration of hydrophilic sub- 
stances, such as glucose, the liquid is preferably 
passed through the cavity at a lower rate of flow, viz., 
between 0.025 and 15 ul/min per mm 2 of passage area 
of the cavity proximal to the skin. In the case of a pickup 
unit with an effective membrane area as described 
hereinabove, a very suitable rate of flow is for instance 
2.5 ul/min. 

Prior to measurement, the skin is preferably treated 
by applying a sticky material thereto at least once and 
subsequently stripping this from the skin. This tech- 
nique is known by the name of "cellulose stripping" and 
for instance described in "Transepidermal potassium 
ion, chloride ion and water flux across delipidized and 
cellophane tape stripped skin" by Lo et al. in Dermato- 
logica, 1990. 

According to this technique, the horny layer of the 
epidermis of the skin is partly removed, so that the bar- 
rier action of the skin is reduced. In the case of glucose 
and alcohol, for instance, this yields an increase of the 
flow of substances passing through the skin by a factor 
of between 5 and 20. This makes it possible, utilizing a . 
relatively small passage area of the cavity 3 proximal to 
the skin and a relatively high replacement rate of liquid, 
to yet obtain concentrations of the substance(s) to be 
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monitored in the liquid that fall within a range within 
which they can be properly measured. Further, through 
the reduced barrier action of the skin, the influence of 
this action on the amounts of substances penetrating 
into the liquid is limited, which is advantageous for the 5 
predictive value of the measured concentration(s) of 
that substance or those substances in the liquid. 

It is observed that, if so desired, other methods for 
limiting the barrier action of the skin can be used as 
well, such as cleansing the skin with the aid of a fat-dis- . 10 
solving and/or abrasive substance or by the use of pen- 
etration-promoting agents such as Dimethyl Sulfoxide 
(sometimes referred to as DMSO) or Laurocapram 
(available under the brand name Azone). 

The liquid which is used is preferably a physiologi- is 
cal liquid. This provides the advantage that the concen- 
tration of virtually any substance capable of passing 
through the skin can be measured therein. 

The pickup unit can for instance be fitted against a 
dorsal part of the lower arm. Depending on the objective 20 
of the measurements, the membrane can naturally be 
arranged against another part of the body. Prior to the 
arrangement of the pickup unit, a surface of, for 
instance, 2 x 2 cm of the skin is treated by repeatedly 
sticking a self-adhesive foil to it. In the pickup unit, for 25 
instance a cellulose membrane of a thickness of 25 pm 
can be arranged. Such a membrane is commercially 
available, for instance from A.H. Thomas Co. in Phila- 
delphia, Pennsylvania, USA. The pickup unit with the 
membrane is subsequently fitted against the skin. For 30 
that purpose, it is for instance possible to use a double- 
sided self-adhesive tape. This is commercially available, 
for instance from Draeger in Zoetermeer, The Nether- 
lands. 

After the pickup unit has been fitted as described 3s 
hereinabove, it is preferably heated and physiological 
liquid is passed through the pickup unit,, the concentra- 
tion of one or more substances in the liquid being meas- 
ured downstream of the pickup unit. If, in addition to the 
variation in the concentration, the absolute concentra- 40 
tion of a substance in the blood is to be monitored as 
well, preferably the ratio between the concentration of 
that substance in the liquid and that in the blood is 
established by taking one or more blood samples and 
assaying the concentration of that substance in that 45 
blood sample. The fact is that although this ratio has 
been found to be substantially constant for most sub- 
stances for a particular individual, it may vary from one 
person to another. 

If the pickup unit is heated, it should be moved after so 
6-8 hour intervals, so as prevent skin burns. 

The invention can for instance be used for monitor- 
ing the lactate concentration in the blood of patients 
who are seriously ill, so as to avoid repeated venal 
puncture, for monitoring the glucose concentration in 55 
the blood of new-born babies in intensive care, or for 
non-invasiyely monitoring arterial concentrations, such 
as the lactate concentration within the framework of 



sports physiology. 

The invention can further be used for continuously 
monitoring the concentration of a medicament in a 
patient. On-line monitoring even makes it possible to 
administer medicament automatically upon a decrease 
of concentration, so as to keep the concentration at a 
given level and to minimize temporary overdosing with 
any associated additional harmful side-effects. 

The use of the membrane 1 is advantageous 
because thereby in a simple manner a reliable seal of 
the cavity 3 is obtained, so that the liquid passed there- 
through cannot leak away. Further, through the use of 
the membrane 1 , the skin is to a lesser extent subject to 
contact with the liquid, which is advantageous in partic- 
ular in the case of measurements over very long periods 
of time. Further, through the choice of a suitable mem- 
brane, a selection of substances penetrating, into the 
cavity 3 can be obtained. Finally, through the membrane 
1 , contamination of downstream parts of the measuring 
instrument according to the invention can be avoided. 

It is also possible, however, to arrange for the cavity 
3 to bound the skin directly without interposition of a 
membrane. In that case, no membrane is required, so 
that costs are saved, and the amount of substances 
penetrating into the cavity is generally larger than in the 
case where a membrane is provided between the cavity 
3 and the skin, so that these substances will normally 
be easier to measure. The use of a pickup unit without 
membrane 1 is particularly attractive if measurements 
of relatively short duration are involved, where a short 
reaction time is desired (and therefore a high replace- 
ment rate) and/or where it is problematic to obtain suffi- 
ciently high concentrations of the substance to be 
measured in the liquid passed through the cavity 3, if a 
membrane 1 is used. 

Claims 

1 . A method for non-invasively monitoring the concen- 
tration of a substance in a liquid produced by a 

_burnan or by an animal, in which method a cavity of 

a pickup unit is held against the skin, a liquid stream 
is passed through the pickup unit and the amount of 
substance received in the cavity is measured down- 
stream of the cavity, characterized in that the liq- 
uid stream through the cavity is maintained 
continuously and the concentration of the sub- 
stance is measured in the continuous liquid stream. 

2. A method according to claim 1 , characterized in 
that the liquid is passed through a cavity (3) 
bounded by a membrane (1) and the membrane (1) 
is held against the skin. 

3. A method according to claim 1 or 2, characterized 
in that for measuring the concentration of an acid, 
such as lactate, the liquid is passed through the 
cavity (3) at a rate of flow between 0.025 and 15 
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nl/min per mm 2 o1 effective area of contact with the 
skin. 

4. A method according to claim 2, characterized in 
that for measuring the concentration of a lipophilic 
substance, such as ethanol, the liquid is passed 
through the cavity (3) at a rate of flow between 
0.025 and 15 uJ/min per mm 2 of effective area of 
contact with the skin. 

5. A method according to claim 2, characterized in 
that for measuring the concentration of a 
hydrophilic substance, such as glucose, the liquid is 
passed through the cavity (3) at a rate of flow 
between 0.025 and 15 uJ/min per mm 2 of effective 
area of contact with the skin. . 

6. A method according to any one of the preceding 
claims, characterized in that prior to measurement, 
the skin is treated by applying an adhesive material 
thereto at least once and subsequently stripping 
this from the skin. 

7. A method according to any one of the preceding 
claims, characterized in that the skin in the region of 
the cavity (3) is heated to a constant temperature. 

8. A method according to claim 7, characterized in 
that said temperature is between 40 and 45°C. 

9. A method according to any one of the preceding 
claims, characterized in that the liquid is a physio- 
logical liquid. 

10. An instrument for nornnvasively monitoring the 
concentration of a substance in a liquid produced 
by a human or by an animal, comprising a cavity (3) 
to which connect a supply and a discharge conduit 
(4 and 5 respectively), means for passing a liquid 
stream through the cavity (3), and means located 
downstream of the cavity (3), for measuring the 
concentration of a substance, characterized in 
that the means for passing a liquid stream through 
the cavity (3) are adapted for maintaining a continu- 
ous liquid stream through the cavity, and the means 
for measuring the concentration of a substance are 
arranged in said discharge conduit. 

11. An instrument according to claim 10, characterized 
in that cavity (3) is closed off by a membrane (1). 

12. An instrument according to claim 10 or 1 1 , charac- 
terized in that the cavity (3) is designed as a groove 
and forms a channel in the condition where it is 
closed off by a membrane (1) or the skin, one end. 
of said channel connecting to the supply conduit (4) 
and the other end connecting to the discharge con- 
duit (5). 



13. An instrument according to claim 12, characterized 
in that the groove has a width greater than its depth. 

14. An instrument according to any one of claims 11- 
s 13, characterized in that the means for measuring 

the concentration of a substance in the liquid 
stream downstream of the cavity (3) are arranged 
for measuring the concentration in the discharge 
conduit (5). 

w 

15. An instrument according to claim 1 1 , characterized 
in that the pickup unit comprises a base body (6) 
and a cap (7), the membrane (1) being clamped 
between the base body (6) and the cap (7). 

16. An instrument according to any one of claims 10- 
15, characterized in that the pickup unit comprises 
a thermostatically controlled source of heat (9). 

20 Patentanspruche 

1. Verfahren zum nicht-invasiven Uberwachen der 
Konzentration einer Substanz in einer von einem 
Menschen oder einem Tier erzeugten Flussigkeit, 

25 bei dem ein Hohlraum einer Aufnehmereinheit an 
die Haut gehalten wird, eine FlussigkeitsstrOmung 
durch die Aufnehmereinheit geleitet und die Menge 
an in dem Hohlraum aufgenommener Flussigkeit 
stromabwarts des Hohlraums gemessen wird, 

30 dadurch gekennzeichnet, daB der Flussigkeits- 
strom durch den Hohlraum kontinuierlich aufrecht- 
erhalten und die Konzentration der Substanz in 
dem kontinuierlichen Flussigkeitsstrom gemessen 
wird. 

35 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Flussigkeit durch einen von einer Mem- 
bran (1) begrenzten Hohlraum (3) geleitet wird und 
die Membran (1 ) an die Haut gehalten wird. 

40 

3. Verfahren nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB zum Messen der Konzentra- 
tion einer S&ure, beispielswiese Laktat, die Flussig- 
keit durch den Hohlraum (3) mit einer 

45 FlieBgeschwindigkeit zwischen 0,025 und 1 5 fil/min 
pro mm 2 effektiver BeruhrungsflSche mit der Haut 
geleitet wird. 

4. Verfahren nach Anspruch 2, dadurch gekennzeich- 
50 net, daB zum Messen der Konzentration einer lipo- 

philen Substanz, beispielswiese . Ethanol, die 
Flussigkeit durch den Hohlraum (3) mit einer FlieB- 
geschwindigkeit zwischen 0,025 und 15 nl/min pro 
mm 2 effektiver Beruhrungsfiache mit der Haut 
55 geleitet .wird. 

5. Verfahren nach Anspruch 2, dadurch gekennzeich- 
net. daB zum Messen der Konzentration einer 
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hydrophilen Substanz. beispielswiese Glucose, die 
Flussigkeit durch den Hohlraum (3) mit einer FlieB- 
geschwindigkeit zwischen o;025 und 15 ul/min pro 
mm 2 effektiver BerOhrungsfiache mit der Haut 
geleitet wird. 5 

6. Verlahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB die Haut vor 
dem Messen durch das wenigstens einmalige Auf- 
bringen eines Klebemittels auf dieselbe und das w 
anschlieBende Abziehen desselben von der Haut 
behandelt wird. 

7. Verlahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB die Haut im is 
Bereich des Hohlraums (3) auf eine konstante Tem- 
peratur erwarmt wird. 

8. Verlahren nach Anspruch 7, dadurch gekennzeich- 
net, daB die Temperatur zwischen 40 und 45°C 20 
betragt. 

9. Verlahren nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB die Flussigkeit 
eine physiologische Flussigkeit ist. 25 

10. Instrument fur das nicht-invasive Uberwachen der 
Konzentration einer Substanz in einer von einem 
Menschen oder einem Tier erzeugten Russigkeit, 
mit einem Hohlraum (3), mit dem eine Zufuhr- und 30 
eine Abfuhrleitung (4 bzw. 5) verbunden sind, einer 
Einrichtung zum Leiten einer Flussigkeitsstromung 
durch den Hohlraum (3) und einer stromabwarts 
des Hohlraums (3) angeordneten Einrichtung zum 
Messen der Konzentration einer Substanz, dadurch 35 
gekennzeichnet, daB die Einrichtung zum Leiten 
einer Flussigkeitsstromung durch den Hohlraum (3) 
zum Aufrechterhalten einer kontinuierlichen Flus- 
sigkeitsstromung durch den Hohlraum ausgebildet 
ist und die Einrichtung zum Messen der Konzentra- 40 
tion einer Substanz in der Abfuhrleitung angeord- 
net ist. 

11. Instrument nach Anspruch 10, dadurch gekenn- 
zeichnet. daB der Hohlraum (3) durch eine Mem- 
bran (1) geschlossen ist. 

.12. Instrument nach Anspruch 10 oder 11, dadurch 
gekennzeichnet, daB der Hohlraum (3) als Nut aus- 
gebildet ist und einen Kanal bildet, wenn diese 
durch die Membran (1) oder Haut geschlossen ist, 
wobei ein Ende des Kanals mit der Zufuhrleitung 
(4) und das andere Ende mit der Abfuhrleitung (5) 
verbunden ist. 

13. Instrument nach Anspruch 12, dadurch gekenn- 
zeichnet, daB die Nut eine Breite aufweist, die grO- 
Ber als ihre Tiefe ist. 



14. Instrument nach einem der Anspruche 11-13, 
dadurch gekennzeichnet, daB die Einrichtung zum 

. Messen der Konzentration einer Substanz in der 
Flussigkeitsstromung stromabwarts des Hohlraums 
(3) zum Messen der Konzentration in der Abfuhrlei- 
tung (5) angeordnet ist. 

15. Instrument nach Anspruch 11, dadurch gekenn- 
zeichnet, daB die Aufnehmereinheit einen Basis- 
kOrper (6) und eine Kappe (7) aufweist, wobei die 
Membran (1) zwischen den BasiskOrper (6) und die 
Kappe (7) geklemmt ist. 

16. Instrument nach einem der Anspruche 10-15, 
dadurch gekennzeichnet, daB die Aufnehmerein- 
heit eine thermostat-geregelte Warmequelle (9) 
aufweist. 

Revendications 

1. Proced6 pour contrdler de maniere non invasive la 
concentration d'une substance dans un liquide pro- 
duit par un humain ou par un animal, procedS dans 
lequel une cavite d'une unite de pr6levernent est 
maintenue contre la peau, un courant liquide est 
amen6 k traverser I'unite de ptetevement et la 
quantity de substance regue dans la cavite est 
mesur^e en aval de la cavite, caracterise en ce que 
le courant liquide au travers de la cavite est main- 
tenu en continu et que la concentration de la subs- . 
tance est mesuree dans le courant liquide continu. 

2. Proc6d6 selon la revendication 1 , caracterise en ce 
que le liquide est amen6 a traverser une cavite (3) 
limitee par une membrane (.1) et la membrane (1) 
est maintenue contre la peau. 

3. Precede selon la revendication 1 ou 2, caracterise 
en ce que, pour mesurer la concentration d'un 
acide, tel que lactate, le liquide est amen£ k traver- 
ser la cavite (3) k un debit compris entre 0.025 et 15 
uJ/min par mm 2 de surface de contact effective avec 
la peau. 

4. Proc£d6 selon la revendication 2, caracteris£ en ce 
que, pour mesurer la concentration d'une subs- 
tance lipophile, telle que l'6thanol, le liquide est 
amen6 a traverser la cavite (3) a un debit compris 
entre 0,025 et 15 ul/min par mm 2 de surface de 

so contact effective avec la peau. 

5. ProcedS selon la revendication 2, caracteris6 en ce 
que, pour mesurer la concentration d'une subs- 
tance hydrophile. telle que le glucose, le liquide est 

55 amen6 k traverser la cavite (3) a un d6bit compris 
entre 0,025 et 1 5 ul/min par mm 2 de surface de 
contact effective avec la peau. 
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6. Procede seion Tune quelconque des revendications 
precedentes, caracterise en ce que, avant la 
mesure, la peau est traitee par application a celle-ci 
d'une matiere adhesive au moins une fois puis 
retrait de celie-ci de la peau. 5 

7. Precede seloniune quelconque des revendications 
precedentes, caracterise en ce que la peau dans la 
region de la cavite (3) est chauffee a une tempera- 
ture constante. io 

. 8. Procede selon la revendication 7, caracterise en ce 
que ladite temperature est comprise entre 40 et 
45°C. 

15 

9. Procede selon Tune quelconque des revendications 
pr6c6dentes, caracteris6 en ce que le liquide est un 
liquide physiologique. 

10. Instrument pour contrdler de maniere non invasive 20 
la concentration d'une substance dans un liquide 
produit par un humain ou par un animal, compre- 
nant une cavite (3) a laquelle sont reliees une con- 
duite d'alimentation et une conduite d'evacuation (4 

et 5 respectivement), des moyens pour faire passer 25 
un courant liquide au travers de la cavite (3), et des 
moyens situes en aval de la cavite (3) pour mesurer 
la concentration d'une substance, caracterisS en ce 
que les moyens pour faire passer un courant liquide 
au travers de la cavite (3) sont congus pour mainte- 30 
nir un courant liquide continu au travers de la 
cavite, et les moyens pour mesurer la concentration 
d'une substance sont agenc^s dans ladite conduite 
d'evacuation. 

35 

11. Instrument selon la revendication 10, caracterise 
en ce que la cavite (3) est ferm6e par une mem- 
brane (1). 

12. Instrument selon la revendication 10 ou 11, carac- 40 
terise en ce que la cavite (3) est congue sous forme 
d'une rainure et forme un canal dans l'6tat ou elle 

est fermee par une membrane (1) ou la peau, une 
extremite dudit canal assurant la liaison avec la 
conduite d'alimentation (4) et I'autre extr6mite 45 
assurant la liaison avec la conduite d^vacuation 
(5). 

13. Instrument selon la revendication 12, caract6ris6 

en ce que la rainure a une largeur superieure a sa so 
profondeur. 

14. Instrument selon Tune quelconque des revendica- 
tions 11 a 13, caracteris§ en ce que les moyens 
pour mesurer la concentration d'une substance ss 
dans le courant liquide en aval de la cavite (3) sont 
agences pour mesurer la concentration dans la 
conduite d'evacuation (5) . 



15. Instrument selon la revendication 11, caracterise 
en ce que Tunrte de prelevement comprend un 
corps de base (6) et un couvercle (7), la membrane 
(1) etant Uoqu6e entre le corps de base (6) et le 
couvercle (7). 

16. Instrument selon Tune quelconque des revendica- 
tions 10 a 15, caracterise en ce que I'unite de pre- 
levement comprend une source de chaleur (9) 
thermostatiquement contr6lee. 
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